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Abstract. j 

Eroaion of Maitai (Cavboniferous) sediments during Kaihiku 
(mid-Triassic) times is inferred from the presence of boulders 
of Maitai Limestone in Kaihiku eongiomerate at the north end 
of the Takitimo Mountains, Southland. The distribution of the 
fossil Maitaia is discussed and three ucav localities mentioned. 

ĪNTRODUCTION. 

Rocks of Maitai and Hokonui age form the younger part of the 
undermass in the South Island of New Zealand. These roeks were 
strongly folded and faulted during the post-Hokonui orogeny and are 
everywhere separated from the upper Cretaceous and Tertiary eover- 
ing strata by a major unconformity. The intensity of the post- 
Hokonui orogeny makes it difficult to recognise unconformities in 
the older rocks, and the stratigraphic reiation hetween the Mesozoic 
Hokonui Series and the upper Palaeozoic Maitai Series has never 
been clearly described. The spccession of Hokonui beds is well shown 
in the type area, the Hokonui Hills of Southland, the area having 
been mapped in detail by Cox and McKav (1878). The fossils from 
this area have been described by Treehmann (1918, 1928), who showed 
that the beds range in age from mid-Triassic to upper Jurassie. 
Fossils of Maitai age have been collected from Clinton, two miles north 
of the oldest Hokonui beds (Kaihiku Series) by Ongley (1939), but 
the eontaet hetween the two series is obscured by reeent gravels. 

The type area of the Maitai rocks is the Maitai Valley, a few 
miles east of the town of Nelson; only a few poorly preserved fossils 
have been found (McKay, 1878; Treehmann, 1917), and aithough these 
fossils make it eertain that the beds are upper Palaeozoic, and older 
than the oldest Hokonui beds, they are not well enough preserved or 
numerous enough to give a definite age determination. Hokonui beds 
are also represented near Nelson, but the eontaet with the Maitai beds 
is probably a fault eontaet and the stratigraphic relationship is eon- 
sequently unknown. 

Description of Area. 

The northern end of the Takitimo mountains forms the north- 
west Iimit of the Southland area of Hokonui rocks; and is of par- 
tieuiar importanee, heing one of the few places where the base of 
the Hokonui beds may be exposed. The distriet has not been geo- 
logically mapped in detail and the only d£ser.iption. is that given by 
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Cox (1878). Cox divided the pre-Tertiary rocks into two groups; 
the older, his Takitimu Series, he considered the same age as either 
the Maitai or Te Anau series; the vounger group, eontaining a heavy 
eongiomerate at. Mount Hamiiton, he correlated with the Kaihiku 
Series. Cox (1878, p. 113) states that “I have been unable to obtain 
any fossils from the beds whieh form the mass of Mount Hamiiton 
exeept some very indistinct easts of Spirifers, but from their eharaeter 
and generai position I have very Iittie doubt that they are of the age 
just mentioned (Kaihiku). These beds consist of heavy coarse eon- 
giomerate with crystalline rocks, hreeeia ash beds, rotten sandstone, 
ete., and they Iap round the base of the Takitimo Series and abut 
against them, whieh fact, when considered in conjunction with the 
oeeurrenee ot' dvkes of syenite, ete., in the Takitimus, whieh are 
reproduced in the conglomerates of the Kaihiku Series of Mount 
Hamiiton last mentioned, is sufficient to establish an unconformity 
hetween the two.” Cox’s eorreiation of the upper group with the 
Kaihiku Series of the Hokonui Range carries eonsiderable weight for 
he was well aequainted with the rocks of the Hokonui Range, having 
just completed a detailed survev of that area. ° 

It is not eertain from the above description if Cox located 
the aetuai eontaet hetween the two groups of beds; it is more probabIe 
that the anguiar uneonformity was inferred from regionai observa- 
tions, but as the structure is known to be complex, detailed mapping 
will be required before an anguiar unconformity ean be considered 
proved. His reference, however, to derived pebbles in his upper group 
has been verifled by the authors. 
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Hutton (1872) noted the px*eaence of lxeavy masses of eongiomer- 
ate on the northern flanks of Mount Hamiiton and the Takitimo 
Mountains, and aithough he was not able to piaee its age with satis- 
faction, he mapped it as his upper Palaeozoic formation, the Te Anau 
Series of Heetor; but stated theat it may heiong to the Iower or even 
to the upper Secondary formations. 

Conglomerates heionging to the younger of the above two groups 
are well exposed about a miie south of' a point on the Mossburn-Te 
Anau road three miles east of a piaee ealled the Key, and close to 
trigonometrieai station AA, Takitimo Survev District. The eon- 
glomerates are interbedded with sandstones, siltstones, and breccias, 
all of whieh closely resemble the type Kaihiku beds of the Hokonui 
Hills, with whieh they were correlated by Cox. The eongiomerate 
bands are relatively resistant to erosion and form the conspicuous 
bare ridges so characteristic of the Hokonui Hills. These ridges 
enable the attitude of the beds to be observed from a distance, and it 
ean be seen that they have been irregularly deformed and dip at 
moderately high angles to the south and south-west. AIthough more 
irregularly deformed than the type Kaihiku beds, they are no more 
indurated, for the siltstone bands break into irreguiar fragments on 
exposure and the pebbles in the conglomerates ean be readily extracted 
from their matrix. The degree of induration lies hetween that of the 
comparatively well-indurated nearby Tertiary sediments and that of 
probable Maitai rocks near Mossburn, from whieh the eomponent 
pebbles ean be extracted only with diffieulty. Hard, well-rounded, 
granitie pebbles form the whoie of the fine eongiomerate bands near 
trigonometrieai station AA, but the coarse conglomerates also eontain 
softer sub-angular boulders of limestone and amygdaloidal basic 
volcanics. Neither the limestone nor the volcanie boulders are 
eommon, for only a dozen or so were found during a two-hours , 
search. The largest limestone boulder found was 2ft. Iong. The 
limestone is a Iight grey roek, somewhat fetid when first hroken, and 
shows- fragments of a prismatic shell in relief on the weathered 
surfaees. The largest of these shell fragments (G.S.2927), ahout 2in. 
Iong, has been examined by Dr. Marwiek, who writes as follows:— 

The Maitai Limestone from Trig. AA, Takitimo Survey District, 
is an interesting stone. Of course there is only the fibrous shell to go 
on, but it seems to be reliable. Sections of the roek show that it eon- 
sists almost wholly of detached prisms. It is indeed a Mūitaia Iim e- 
stone” (personal eommunieation). 

DisTRiBUTiO]sr of Maitaīa. 

The relative importanee of the limestone boulders ean best be 
appreeiated if a short aeeount is first given of the distribution of the 
fossil Maitaia. Aithough Maitaia is not a very impressive fossil, and 
one whieh ean be easily missed if not known to the geologist, it has 
proved to be important, being apparently confined to beds of Maitai 
age. It is not known outside New Zealand, but is far more eommon 
than the rare fossils of known upper Palaeozoic age. Maitaia was first 
found in the Maitai Limestone at the Dun Mountain tramway by 
McKay (1878). Its organie origin was first doubted, but McKay’s 
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Iater discovery near the Wairoa Gorge of the fossils whieh fixed an 
upper Palaeozoic age for the Maitai Limestone together with hetter 
specimens of Maitaia removed this donbt. Maitaia was Iater dis- 
covered, together with other Palaeozoic fossils, at Oiinton in Sonth 
Otago by Ongley (1939) and was found in the same beds unassociated 
with other fossils 33 miles to the north-west at Pyramid HiU by 
Macpherson (1935). Mr. Ongley informs us that he recently found 
Maitaia in limestone associated with basalt at Sugar Loaf Hill, Mari- 
borough, aithough this is not mentioned in his report on the limestone 
(1945). North of Nelson, Maitaia was found by one of the authors 
to be eommon in the limestone of D ’Urville Island. īn the southern 
end of the South Island the present authors recently found scattered 
fragments of Ma/itaia in hard tuffaceous beds on the west coast of 
Howeii Point near Colac Bay. This locality is at the east end of 
Colac Bay, at the most westerly exposure of the basement rocks of 
Howeii Hills. It lies 345 chains at 283° from Biverton Trig. Station, 
Howeii Hills, Jacob’s Biver Survey District, Southland. 

A single fragment in greywacke (6.S.2928) associated with 
typical red and green Maitai slate was found on the eastern shore of 
Lake Te Anau in shoad materiai derived from the Livingstone ītange 
and only 50 miles north of the Takitimo Itange. The above oeeur- 
rences are all from rocks of known or suspected Maitai age and there 
is no evidence of the fossil having been found in other rocks. It 
appears to be more eommon than is usually realised, and there is 
Iittie doubt but that a careful search would reveal its presence in 
other areas of suspected Maitai sediments. 

Evii>ence por Unconformity. 

The limestone boulders closely resemble the limestone of the 
Nelson district, the presence of Maitaia showing that the limestone 
is almost certainly of Maitai age. The associated basic volcanic 
pebbles provide contributory evidence; for the fossils found at the 
Wairoa Gorge, Marihorough, Colac Bay, and Oiinton are associated 
with either basalts or basic tuffs. 

There is no difficultv in finding a probable source for the Iime- 
stone boulders, for Maitai Limestone has been noted at several places 
not more than 50 miles to the north. Maitai Limestone has been 
reported from the Harris Saddle by McKay (1881) and Heetor 
(1892), from the Brynera Itange by Park (1887), and from the 
north end of the Livingstone Range by Park (1921). Aithough these 
reports do not mention Maitaia , a pebble eontaining Maitaia, almost 
certainly derived from the Livingstone Range, has already been 
described. It is probable that the Maitai Limestone onee extended 
farther to the south, and, indeed, it is not impossible that it may 
extend south to the Takitimo Itange. 

The presence of an unconformity below the Kaihiku beds depends 
not only upon the limestone boulders having been derived from the 
Maitai Limestone, but also upon it being proved that the eongiomerate 
in whieh they were found is really of Kaihiku age. 00x^8 eorreiation 
is good evidence, for he was well acquainted with the type Hokonui 
beds, but the eorreiation will not be eertain untii better fossfis are 
found, 
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In conclnsion, it appears that aithough there is good indirect 
evi*dence for an unconformity hetween the Hokonui and Maitai beds 
in the Takitimo Mountains, sufficient work has not yet been done to 
show the true nature of the unconformity, and further work in this 
eritieai area is mueh to be desired. 
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